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Much has been written about the measurement of socio-economic
position (SEP) in high-income countries (HIC). Less has been writ-
ten for an epidemiology, health systems and public health audience
about the measurement of SEP in low- and middle-income coun-
tries (LMIC). The social stratification processes in many LMIC—and
therefore the appropriate measurement tools—differ considerably
from those in HIC. Many measures of SEP have been utilized in
epidemiological studies; the aspects of SEP captured by these meas-
ures and the pathways through which they may affect health are
likely to be slightly different but overlapping. No single measure of
SEP will be ideal for all studies and contexts; the strengths and
limitations of a given indicator are likely to vary according to the
specific research question. Understanding the general properties of
different indicators, however, is essential for all those involved in
the design or interpretation of epidemiological studies. In this art-
icle, we describe the measures of SEP used in LMIC. We concen-
trate on measures of individual or household-level SEP rather than
area-based or ecological measures such as gross domestic product.
We describe each indicator in terms of its theoretical basis, inter-
pretation, measurement, strengths and limitations. We also provide
brief comparisons between LMIC and HIC for each measure.
Keywords Socio-economic factors, social class, poverty, measurement, meth-
ods, developing countries
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Published by Oxford University Press on behalf of the International Epidemiological Association
 The Author 2012; all rights reserved. Advance Access publication 21 March 2012
International Journal of Epidemiology 2012;41:871–886
doi:10.1093/ije/dys037
871
Introduction
Much has been written about the measurement of
socio-economic position (SEP) in high-income coun-
tries (HIC).1–7 Less has been written for an epidemi-
ology, health systems and public health audience
about the measurement of SEP in low- and middle-
income countries (LMIC). The social stratification pro-
cesses in many LMIC—and therefore the appropriate
measurement tools—differ considerably from those in
HIC due to the vast differences between HIC and
LMIC, e.g. the importance of the informal economy
and the lack of welfare states in many LMIC.
Whereas the investigation of socio-economic inequ-
alities in health has a long history in HIC (with phys-
icians identifying social class and working conditions
as important determinants of health as far back as
the mid-nineteenth century8), this is a relatively
young field in LMIC (with publications beginning to
appear from the late twentieth century9,10).11 Several
factors may have influenced the relatively low priority
given to examining inequalities in health in LMIC in
the recent past. Firstly, research and practice have
focused primarily on raising population health status
towards that of high-income settings rather than
reducing within-population inequalities. Second,
some researchers may have assumed universally low
SEP and little differentiation among the populations
of these countries. Third, many LMIC often lack
effective vital registration and disease surveillance
systems and collect few data on the SEP of their
populations.
However, in recent years, a substantial body of lit-
erature has emerged demonstrating wide socio-
economic inequalities in health in several LMIC.12–17
As in higher income settings, disadvantaged popula-
tions in LMIC generally have poorer health than their
better-off counterparts; they have lower coverage of
preventative health interventions, lower life expect-
ancy, poorer nutritional status and higher incidence
of infectious diseases, though as in HICs, there are
exceptions.18
SEP, a broad term referring to the social and eco-
nomic factors that affect the position(s) individuals or
groups hold within a society,4,5 is therefore a key vari-
able in epidemiological studies in LMIC, whether as a
confounder or as the main exposure when describing
health inequalities.
Many measures of SEP have been utilized in
epidemiological studies;1,2 the aspects of SEP captured
by these measures and the pathways through which
they may affect health are likely to be slightly differ-
ent but overlapping. For example, education attempts
to capture knowledge-based assets, but is strongly
related to other aspects of SEP such as income and
occupation,1 and may be causally related to health
through numerous pathways.19 No single measure of
SEP will be ideal for all studies and contexts; the
strengths and limitations of a given indicator are
likely to vary according to the specific research
question. Understanding the general properties of dif-
ferent indicators, however, is essential for all those
involved in the design or interpretation of epidemio-
logical studies.
In this article, we describe the measures of SEP used
in LMIC. We concentrate on measures of individual or
household-level SEP rather than area-based or ecolo-
gical measures such as gross domestic product (GDP).
Glossaries of SEP measures aimed at epidemiologists
have previously been published, focusing primarily on
high-income settings.1,2 This article can be considered
an extension to these previous glossaries, focusing on
LMIC. It should be read alongside these earlier
papers,1,2 since many issues will be common to all
settings. To avoid duplication, our description of indi-
cators common to HIC and LMIC (education, income
and occupation) will only focus on aspects specific to
LMIC and will refer back to the earlier papers for
other details. For measures used predominantly or
exclusively in LMIC, in line with the previously pub-
lished glossaries,1,2 we describe the indicators in
terms of theoretical basis (theories of social stratifica-
tion relevant to this measure), interpretation (aspects
of SEP measured by the indicator and how they may
relate to health), measurement, strengths and limita-
tions. We also provide brief comparisons between
LMIC and HIC for each measure. We have included
all measures identified through a literature search and
through subject knowledge of the authors that either
have been used in epidemiological studies in LMIC or
that we considered potentially could be used in such
studies.
Asset-based measures
Theoretical basis
Asset-based measures (often called a wealth index,
but referred to hereafter as an asset index) arose as
an attempt to facilitate the measurement of house-
hold welfare in household surveys in LMIC.20 Much,
though not all,21 of the theoretical and methodo-
logical development of the asset index has been
based around the Demographic and Health Surveys
(DHS).22 DHS do not contain economic indicators
such as income or consumption expenditure (see
below), but they do collect information on ownership
of a range of durable assets (e.g. car, refrigerator and
television), housing characteristics (e.g. material of
dwelling floor and roof and main cooking fuel) and
access to basic services (e.g. electricity supply, source
of drinking water and sanitation facilities). These
items were all originally included in the surveys
because of their potential direct influences on health;
for instance, television and radio ownership was of
interest to identify households receiving public
health messages.20 Staff at the World Bank, DHS
and Macro International began to explore the use of
a composite index of these variables to measure SEP,
hypothesizing that this set of variables could be used
as a general indicator of material living standards.
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They have published several methodological studies
advocating the approach, including the seminal
paper by Filmer and Pritchett.23 They have since pre-
sented a series of analyses of DHS data sets from
52 countries using the asset index to quantify
socio-economic inequalities in a range of health and
nutrition outcomes.13 In addition to its use for mea-
suring SEP in existing data sets where no alternative
reliable economic measures are available (for instance,
the DHS and UNICEF’s Multiple Indicator Cluster
Surveys), the asset index approach is now widely,
and increasingly, used in primary data collection in
LMIC.
Measurement
Since the methodology arose from the DHS, those
items included in the original DHS asset index (typ-
ically—but with some country-specific variations—
electricity, water supply, sanitation facilities, type of
flooring, persons per sleeping room, ownership of
agricultural land, domestic servant, type of vehicle,
refrigerator, radio, television and telephone20) are
also those most commonly used by other studies.
When constructing an asset index from a set of vari-
ables, a decision must be made about the weights to
assign to each indicator. The simplest method would
be to sum the number of indicators each household
possesses. This has the disadvantage of being arbi-
trary; each indicator has the same weight (one) and
so is implicitly given equal value in terms of SEP.
Alternative weighting methods attempt to use price
information to value the items, or assign weights ac-
cording to the inverse of the proportion of the popu-
lation owning the item (such that rare items are given
a higher weight than widespread ones).24 Another
option is to use regressions of asset indicators
on other SEP measures (such as consumption
expenditure from a Living Standards Measurement
Survey25—see below) in one data set, and apply the
regression coefficients as weights to form an asset
index in another data set from the same country.26
A further option, and perhaps the most common, is
to use a statistical procedure such as Principal
Components Analysis (PCA). PCA is a data reduction
technique; correlations between the indicators are
used to generate a set of uncorrelated principal
components.27 If 10 indicators are used in PCA, 10
uncorrelated components will be created. In each
component, the asset indicators are each given an
‘eigenvalue’, which can be interpreted as the weight
by which each standardized original indicator should
be multiplied to get the component score. The princi-
pal components are ordered such that the first com-
ponent explains the greatest proportion of variance of
the indicator variables, and each subsequent compo-
nent explains a lower proportion of total variance. In
other uses of PCA, it is common to use multiple com-
ponents; the eigenvalues/weights of indicators within
a component can be used to interpret the meaning of
each component. For an asset index, however, it is
common to use only the first principal component
to define the asset index, since the aim is to construct
a single measure of SEP.23,28 This first principal com-
ponent often explains a low proportion of the total
variance in the asset indicators (often <20%).20,29,30
Despite this, there is some evidence that principal
components other than the first component are not
correlated with consumption expenditure,30 and that
the inclusion of additional principal components over
and above the first one in multiple regression does
not improve the prediction of outcomes.23 One con-
cern with the use of PCA for asset index data is that
almost all the asset indicators are binary or ordinal
variables (e.g. owning a radio—‘yes’ or ‘no’), whereas
it is an assumption of PCA that data are continuous.
If this assumption is violated (e.g. by including
ordinal and binary variables), then the weights pro-
duced will be incorrect.31 One technical solution to
correct the statistical error of including binary vari-
ables in a PCA analysis is to calculate the tetrachoric
(or polychoric) correlation coefficients for the binary
variables and then use the resulting correlation matrix
in the PCA analysis.32
Alternative weighting procedures for creating an
asset index can result in re-ranking of households,
but this has been shown in some cases to have lim-
ited consequences for agreement with other SEP
measures or estimation of health inequalities.29
Interpretation
Asset indices measure SEP at the household level and
attempt to measure the material aspects of living
conditions.
Since the asset index measures SEP at the house-
hold level, the interpretation of the asset index
depends on the relationship of the individual to the
household. For example, it may represent the parent’s
SEP for children and young adults still in the family
home, or the SEP of the spousal household for mar-
ried women living in their husband’s family dwelling.
The asset index has been claimed by some propon-
ents to provide a rational, simple and reliable alterna-
tive to consumption expenditure.13,23 A systematic
review of the literature questioned this, demonstrat-
ing at best modest agreement between the asset index
and directly assessed expenditure;33 some investiga-
tors view this disagreement between consumption
data and asset data as evidence of the superior
nature of the asset index in terms of measuring wel-
fare in the face of volatile and inaccurate consump-
tion data.34 There is some evidence that an asset
index performs as well as a measure of consumption
expenditure for assessing health inequality.35
The interpretation of the asset index depends upon
the asset indicators included. Some investigators have
included additional types of assets in an index,
e.g. education,36–40 literacy,41 occupation or income
source(s),37,42,43 other household head characteristics,
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such as age44,45 and gender,46,47 land owner-
ship,41,48,49 livestock41,48 and measures of food con-
sumption expenditure.16,50–54 In these cases, the
interpretation of the index changes, since it no
longer focuses exclusively on material living condi-
tions but rather it becomes a composite index encap-
sulating multiple aspects/domains of SEP.
Strengths
The asset index provides a rapid and simple method
for collecting SEP data, requiring relatively little inter-
view time/questionnaire space. Whereas the underly-
ing principles of analysis with PCA are complex, their
use is simple in many statistical packages.
There is some evidence that the asset index is a
more stable measure of SEP than consumption
expenditure, varying less in response to fluctuations
in income and expenditure and being resistant to
most economic shocks.55 This may be particularly
important in LMIC, which may have greater vola-
tility and seasonality in consumption patterns than
in HIC.
The wide availability of asset index data in many
studies, including comparable data across multiple
countries and availability in open-access data such
as the DHS, is an important strength because it facili-
tates comparative research; however, since the asset
index is a measure of relative SEP, the bottom quin-
tile in one country cannot be directly compared with
that in another country.
Limitations
When used as a composite score, the asset index is a
measure of relative rather than absolute SEP, which
can only be used to assess SEP ranking within a hier-
archy across a population. This is in contrast to meas-
ures, such as income or consumption expenditure,
which have an ‘absolute’ value and can therefore,
with some manipulation (e.g. currency adjustments),
be compared across as well as within populations.
This means that asset indices cannot be used to con-
struct poverty lines and quantify the levels of poverty
within a population in the same way as income or
consumption expenditure can. Prevalence of owner-
ship of individual assets such as access to clean
water sources, however, can be used as absolute
measures of the proportion of a population living in
poverty and can be compared across populations.
There is some evidence that an asset index has only
modest inter-observer and test–retest reliability.56
Hence, care should be exercised when using informa-
tion from asset indices for decision making, e.g.
the classification of households should be con-
firmed before using the asset index rankings to
decide which households are eligible for a pro-poor
intervention.
There is difficulty in ascertaining asset quality. For
example, the inclusion of non-functioning assets in
the index may give a false SEP ranking. A household
may state that they have a car, but the car might have
been parked in the compound for 45 years and be
irreparably damaged. Furthermore, it may be import-
ant to adopt a more nuanced measurement of assets
in middle-income countries, where most households
own durables such as televisions and refrigerators.
For example, many surveys may simply report the
ownership of a television but not distinguish between
colour and black and white. It has been argued that
for middle income or transition countries, asset indi-
ces need to be more detailed in determining the qual-
ity and nature of consumer durables.31 Some surveys
have attempted to collect data on the present re-sale
value of the asset, thereby capturing both quality and
age.57 However, adjusting for quality requires that ap-
propriate categorization is available, and adjusting for
depreciation re-introduces the practical difficulties of
accurate data collection that the asset index is at-
tempting to avoid.
There has been some concern that the asset index
has an ‘urban bias’ as it is based on assets that cap-
ture social stratification better in urban than rural
settings; i.e. urban households are far more likely to
have access to improved water and sanitation, have
electricity supply and live in a dwelling constructed
from modern rather than traditional materials com-
pared with rural households, yet assets that rural
households may have such as more access to land
and livestock are less often included. This urban
bias can lead to a severe lack of normality in the
asset index scores; typically, we observe that either
(i) a large proportion of households in rural areas of
very poor countries have the same score (zero or very
low) because they own none or very few of the assets
included in the index or (ii) a large proportion of
households in urban areas of higher income countries
are assigned the same score (high) because they own
all of the assets included in the index.20,28 This has
the potential to misclassify ‘rich’ households who live
in ‘poor’ rural areas as relatively impoverished and
vice versa.
In an attempt to address these concerns about the
conflation of household- and area-level influences,
recent DHS questionnaires have included a wider
range of asset indicators (e.g. basic furniture items
and windows). Guidance has also been produced
about the possible options for constructing/analysing
asset indices separately for urban/rural areas, includ-
ing the option of basing urban and rural indices on
differing sets of indicators and scaling these so that a
single index can be used that ensures comparability
between urban and rural areas.58 Similar guidance
has not been produced to address concerns about
the ability of an asset index to differentiate between
urban households in upper middle-income countries,
where the vast majority of households own key
domestic goods (i.e. colour television, vacuum cleaner,
washing machine, sound system and refrigerator) and
have access to piped water and electricity. Linked to
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the concerns about urban bias, many of the items
traditionally included in an asset index are provided
at the community level, for instance, water supplies;
the asset index has been shown to be more strongly
associated with community-level infrastructure than
other SEP measures, including consumption expend-
iture.59 This has led some authors to argue that asset
indices should focus on consumer durable data and
eschew data on living conditions such as water and
energy access,34,60 although restricting the number of
asset indicators is also problematic since sufficient
variables are required to differentiate among the
population.
The ability of a specific asset-based measure to differ-
entiate levels of SEP is likely to vary across LMIC and
over time within a country, due to variations or
changes in the availability of some assets. Therefore,
different indices may be required in different countries
and within a country over time, but this is problematic
for research aiming to compare inequalities across
countries or examine changes in inequalities over time.
Some of the assets included in the index, in addition
to capturing social stratification, may be associated
with a health outcome because they measure a spe-
cific mechanism of the disease aetiology. For example,
water supply or sanitation facilities can be associated
with increased risk of certain infections.
Comparison with use in HIC
The specific asset-based measures already described
were developed primarily for use in LMIC, although
household amenities or assets have been used in HIC
to measure early-life SEP when other indicators
were not available.61 Assets, such as access to a car
and ownership of telephones, washing machines
and colour televisions, form an integral part of the
European Union’s 2020 poverty measure.62 Asset
measures have also been used as a component part
of the Dutch Leefsituatie (Life Situation) index since
1974.63 This index was developed by the Social
& Cultural Planning Office (SCP) to measure the pro-
gress of Dutch society and subsequently used for
resource allocation. Weights were initially derived
using PCA but due to concerns about the use of
PCA with non-normally distributed data, non-linear
canonical correlation analyses are now used to
derive weights.64
The types of assets used in the two settings clearly
differ and even where they are similar they may be
differently weighted (where proportional weights are
used) between LMIC and HIC. For example, car own-
ership is relatively rare in many LMIC but is now
common in HIC households; the reverse may be
true for bicycle ownership.
Consumption expenditure
Theoretical basis
Consumption expenditure attempts to capture the
extent to which a household can meet its material
needs, by measuring how income is used by a house-
hold—what goods and services are purchased. A sum-
mary measure of the amount of various goods and
services purchased (or home produced) by a house-
hold within a set timeframe is calculated and adjusted
for an estimate of the household’s needs based on the
number of people (see Measurement section for more
details). Consumption is considered an alternative to
income, since it measures how income is actually
used. Data on consumption are preferred (by some)
to data on income, as they are seen as being more
stable over time than income. The theoretical basis for
this is Friedman’s ‘permanent income hypothesis’,
which suggests that there are two dimensions of in-
come: (i) planned and anticipated and (ii) current
income.65 Planned and anticipated income is referred
to as ‘permanent income’. Friedman argued that indi-
viduals and households base their consumption deci-
sions primarily on their permanent income (i.e. their
longer-term income expectations) rather than on their
current income. An example of this would be that a
medical student may exercise higher consumption
than a nursing student, even holding family back-
ground constant, since the former anticipates a
higher long-term income. According to this theory,
consumption is ‘smoothed’ in response to fluctuations
in income, for example by utilizing savings, borrowing
against anticipated income or, for more long-lasting
shocks, selling assets. In addition, large irregular
incomes such as bonuses might be at least partially
saved. Thus, consumption is viewed by some as pref-
erable to income, since households will, for example,
attempt to regulate their consumption of food
throughout the year, regardless of seasonal influences
on income or food availability.
Measurement
Consumption expenditure is measured by summing
expenditures on a wide range of items to form an
aggregate measure of total expenditure. The concept
of consumer expenditure is most frequently used in
the analyses of national accounts and this ‘consumer
spending’ often accounts for a large proportion of
GDP in HIC. It is defined as personal expenditure
on goods (durable, semi-durable and non-durable)
and services, and thus does not include expenditure
on buying a dwelling (i.e. capital expenditure), busi-
ness expenses, tax payments or interest payments on
loans or mortgages (i.e. transfer expenditure).66
Detailed definitions are provided in the internation-
ally agreed Final Consumption Expenditure of Households
by Consumption Purpose (COICOP) classification.67
Household surveys and expenditure diaries can be
used to collect data on household expenditures.
In some circumstances, expenditure diaries can be
used to collect data prospectively. In this case, each
member of a household may be asked to complete a
diary of all expenditures each day for a certain period
(usually a month or less). The period of data
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collection must be sufficient to overcome the ‘prestige
effect’, whereby expenditures fluctuate according to
time in relation to receipt of income, etc.68
Due to the difficulties of diary methods of consump-
tion expenditure data collection (see Limitations sec-
tion), they may be unfeasible for most research in
LMIC. Consumption expenditure data collection
methods have therefore been developed for large
household surveys in LMIC. A long list of potential
expenditure items is included on the questionnaire
and respondents are asked to report frequencies and
quantities of purchases, as well as expenditure
amounts over a specified recall period. Since home-
produced goods and goods received in kind are par-
ticularly important in many LMIC, these are also
included in the questionnaire. Their values in terms
of cash expenditures must then be estimated. This is
often done using a price index; market price data are
collected for each item across different regions,
adjusted to remove the estimated costs of transport
and distribution that do not apply to home produce
so as to give farm-gate rather than market-gate prices,
and subsequently applied to estimate the expenditure
value of the home-produced goods for each
household.69
An equivalence scale is often used to adjust the
aggregate expenditure for the number of household
members, for example by dividing expenditure by
the total number of household members, or incorpor-
ating economies of scale such that each additional
household member results in a slightly lower cost.
Due to the length of time required to collect full
consumption expenditure data, it is often not
deemed feasible to collect expenditure data within
an epidemiological study. In an attempt to address
this, Morris et al.70 demonstrated when using data
from Coˆte d’Ivoire that it was possible to identify a
list of just 10 expenditure items that, when summed,
correlated highly with a full expenditure measure (r ¼
0.74; items were expenditure on loans, purchase of
transport, funerals, expenses related to the home,
purchase of cloth, school costs, vehicle repairs and
expenses, public transport, purchase of medicine and
books and other school equipment). This method
does, however, necessitate country-specific analysis
of a large data set containing full expenditure data
in order to identify the most appropriate items; the
Living Standards Measurement Surveys conducted by
the World Bank may be an appropriate data source
for some LMIC.25
Interpretation
Consumption expenditure measures a household’s
ability to meet (or exceed) their material needs and
to access services. Due to consumption smoothing in
response to income fluctuations, it should theoretic-
ally be a measure of long-term SEP, i.e. combining
past, present and anticipated future SEP.
Multiple types of expenditure (e.g. food, health and
transport) are often combined into an overall sum-
mary measure, but if sufficiently detailed data are
collected, it is possible to separate these out. The in-
clusion of health expenditures in a summary measure
is debatable. Large expenditure on health treatment
may indicate poor health, but does also reflect an
ability to pay for the health care. Expenditure on pre-
ventative health interventions also demonstrates an
ability to pay for the intervention, but does not indi-
cate current ill health.
Strengths
Consumption expenditure attempts to measure a key
aspect of income—i.e. how it is used. Consumption
expenditure provides an assessment of long-term
SEP and the value of services provided by material
assets (i.e. the imputed rental value of owner occupa-
tion of dwellings) and there is a degree of consensus
among development economists about the value of
measuring consumption expenditure rather than
income, particularly in low-income country
research.69
There is evidence that consumption expenditure can
be estimated using a fairly short list of items, thus
reducing the costs of data collection.70
Limitations
Limitations of diary methods of consumption
expenditure data collection. Diary-based data collec-
tion necessitates repeat visits to households to ensure
that they are completing the diaries correctly, and
often has considerable loss to follow-up potentially
leading to selection bias.68 It also requires the re-
spondents to be literate (although pictorial diaries
can be used to help where there are literacy difficul-
ties), and responses may be influenced by the repeat
visits of researchers (i.e. a Hawthorn effect).
Limitations common to all methods of consumption
expenditure data collection. As for other methods
of data collection on socio-economic factors, con-
sumption expenditure data may suffer from misre-
port. This may be because respondents may not
recall accurately, or because they do not wish to
accurately disclose certain types of consumption
expenditure.
An additional problem in some settings is in estimat-
ing the value of home-produced goods and those
received in kind. These estimations might introduce
bias for a variety of reasons. For instance, produce
retained by households for own consumption could
be of differing quality to that sold on at markets.69
The imputed values of home produce have been
shown to be less variable than expected, potentially
leading to the underestimation of poverty and
inequality.69
Data collection for expenditures often involves data
being collected from a single household member to
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represent the entire household. Thus, the respondent
may be unaware of some household expenditures. In
addition, consumption is unlikely to be equally dis-
tributed across household members, and some
expenditures may be shared across the broader
extended family. Summary household measures will
be unable to explore these issues.
Although stability of expenditure over time (particu-
larly in comparison with income data, see below) is
seen as a strength of this measure, seasonality
remains an issue for both purchased and home-
produced goods, but is perhaps most likely to affect
rural households.68 Despite consumption smoothing,
consumption expenditure has been shown to vary
considerably over time.23 Recall periods will affect
the impact of seasonality on the final consumption
aggregate, e.g. recall periods used in the questionnaire
should differ for items consumed soon after harvest
and those stored for gradual use.68 Living Standards
Measurement Surveys (large nationally representative
surveys conducted with assistance from the World
Bank25) often ask about a ‘typical month’, and also
ask how many months per year the food is typically
consumed.69 The choice of recall period can, however,
have a huge impact on the final measure; one study
in India demonstrated that switching from a standard
30-day recall period to a shorter 7-day recall period
resulted in an apparent lifting of a staggering 175
million people above the poverty line due to higher
reported food expenditures.71 The appropriate recall
period may vary for different expenditure items. For
instance, whereas food expenditures are incurred on
almost a daily basis, rent and school fees may be paid
just once in a year.
The length and detail of the questionnaire can also
affect the measure; there is evidence that a long and
detailed list of consumption products jogs respond-
ents’ memories and encourages them to recall more
expenditure.72
It may also be unclear what sorts of expenditures
should be included, i.e. large irregular expenditures,
such as funerals and weddings, health expend-
itures; and so on. It is difficult to capture the effect
of preferences when measuring consumption expend-
iture for instance, someone who chooses to be a vege-
tarian is not the same as someone who cannot afford
to buy meat, but it would be difficult to capture this.
The choice of expenditure items to include in a meas-
ure may vary across settings. Finally, a number of
significant assumptions are required to calculate the
aggregate measures; for example, decisions about how
to adjust a measure of consumption for household
scale (i.e. the choice of equivalence scale) are complex
and can have a large effect on the final measure.69
Comparison with use in HIC
Consumption expenditure in HIC has been used by
economists to monitor spending on particular types
of item, e.g. alcohol,73 health-related items74 or
food,75 and has primarily utilized diary-based meas-
ures. To our knowledge, expenditure has not been
used as a measure of SEP in studies examining ineq-
ualities in health outcomes in HIC.
Education
Theoretical basis
Much of the theoretical basis of education as a meas-
ure of SEP is common to LMIC and HIC;1,2 theoretical
aspects of education are reviewed, with a specific
focus on LMIC, by Buchmann and Hannum.75,76
Measurement
As for HIC, education is usually measured in terms of
years of formal education completed, qualifications
attained or literacy.1,2
Within LMIC, repeating school years may be more
common than in HIC,77 which may affect the choice
between measures of educational milestones
(e.g. completion of primary or secondary school)
and measures based on the number of years spent
in school. Using a continuous measure of years of
education completed assumes that every year spent
in education has an equal incremental contribution
to SEP; therefore, when school years are repeated,
this measure assumes that repeating a school year
confers the same benefits as progressing through the
school system. Whether this assumption is likely to
hold will depend on many factors, including the
health outcome under study.
Measures of literacy78 may also be used; these
reflect skills obtained through education. Literacy
can be measured through direct assessment of literacy
(and numeracy) skills or via self-reported skills
(e.g. reported ease of reading one page in a given
language, or ability to read a newspaper); direct as-
sessments may be more accurate, with self-reports
tending to result in higher estimates of literacy, but
data collection will clearly be more intensive.78
The International Stratification and Mobility File
(ISMF) is a sociology project seeking to harmonize
data on social mobility across 52 countries, including
both HIC and LMIC.79 The project has developed har-
monized indicators of level of achieved education that
can be compared across countries. For each data set
included in the project, education variables in the
source data are recoded into ordered categories
using documentation for the data set, expert advice
and the associations of educational variables with oc-
cupation and income within that country. These cate-
gories are then mapped onto a ‘virtual years of
schooling’ metric, which is closely related (in some
files identical) to the number of years it takes com-
petent students to reach a given level. Details of the
recoding for each of their included data sets are avail-
able on their website.
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Interpretation
Education can be measured either for an individual,
for a parent, or for the household head. Mostly, edu-
cation can be interpreted in the same ways in both
LMIC and HIC.1,2 The interpretation of education-
based measures may differ for some populations
who grew up under communist regimes, e.g. in
Eastern Europe or Cuba. Under communism, greater
educational attainment raised social standing but did
not result in higher income. Studying the populations
of former communist countries may, therefore, help
to untangle the causal effects of education and
income.80
Education is strongly related to health through mul-
tiple pathways. Increases in education in LMICs are
thought to be an important contributor to improving
health; for instance, up to half of the dramatic reduc-
tions in child mortality observed between 1970 and
2009 may be attributable to increased educational at-
tainment in women of reproductive age.81
The potential limiting effects of ill health in child-
hood on educational attainment may be particularly
important in LMIC, where malnutrition and infectious
diseases remain widespread.82 For example, using
malaria eradication campaigns in Paraguay and Sri
Lanka as quasi-experiments suggests that reducing
malaria infections has a causal effect on increasing
educational attainment and literacy.83
Strengths
The strengths of education as a measure of SEP are
similar for both LMIC and HIC.1,2
Limitations
In addition to those general to LMIC and HIC,1,2
cohort effects and gender differences are likely to be
of particular importance in LMIC. The ease, cost and
social expectations of educational attendance vary
across time and between places. In most LMIC, edu-
cational standards are improving over time and a
higher proportion of both boys and girls are attending
school. Gender differences in school attendance per-
sist in some, though not all,81 settings and this can
make it difficult to differentiate gender from SEP
inequalities or examine differences by gender in the
association of SEP with any given outcome.
As already noted, when years of completed educa-
tion are used, if no account is taken of repeating
school years and this varies by other characteristics
or between subpopulations, it will be impossible to
fully differentiate between associations reflecting edu-
cation or these other characteristics.
Comparison with use in HIC
In general, LMIC are less likely to have universal
freely available education and rates or duration of
participation in education may tend to be lower in
some (but not all) LMIC compared with HIC. As
such, education will reflect childhood family SEP
more so in LMIC than in HIC. Unlike most other
measurements of SEP that rely on report in question-
naires or at interview, in several HIC, it is now pos-
sible to obtain educational attainment from routine
data sources by linking study participants to, for
example, the National Pupil Database that provides
attainment at key stages (ages 7, 11, 14 and 16
years) for all English children attending maintained
schools. This is not possible in most LMIC.
Income
Theoretical basis
The theoretical basis of income is similar in both
LMIC and HIC.1,2
Measurement
In middle-income settings such as many South
American countries, income can be measured in
ways similar to those in HIC.1,2,84 In low-income
countries, however, income is more difficult to meas-
ure due to greater reliance on the informal economy,
self-employment and seasonal activity. Depending on
the setting, casual and seasonal labour may be more
common than formal employment, whereas multiple
jobs and home enterprises may be prevalent.
Households may have multiple sources of income,
home production may be important, income may
vary substantially between seasons or years and
income may sometimes be in the form of goods.
Income is generally recorded at the household level,
and adjusted for household size and composition
using an equivalence scale. The household head (or
in some cases, their spouse) is often the only person
interviewed to ascertain a measure of total household
income. This may, however, lead to bias; one study in
Malawi demonstrated that a husband’s report of his
wife’s income agreed with her own report in just 6%
of households.85 Remittances from family members
who have migrated to urban areas or overseas are
also an important consideration, and where relevant,
social support and pensions from the government or
other sources should also be included. Generating
income can have costs to the household in terms of
lost home production.
Proxies for income are sometimes used in
high-income settings, e.g. council tax band in the
UK, but suitable proxies may be more difficult to
identify in LMICs. Income tax payments can also be
linked to individuals through national identity num-
bers and administrative registers in some HIC, but
this is generally not possible in LMIC as such identity
numbers and registers do not generally exist.
Interpretation
Income can be measured for an individual, a parent, a
total household or the household head. The interpret-
ation of income measures is generally similar for both
LMIC and HIC, attempting to measure material
aspects of SEP.1,2
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The bidirectional relationship between income and
health may be particularly important in LMIC, where
the lack of social security systems in many places may
lead to ill health having particularly negative impacts
on income.86,87
Strengths
The strengths of income measures are similar in both
LMIC and HIC.1,2
Limitations
In addition to limitations common to both HIC and
LMIC,1,2 the reliability of income measures may be
questionable in LMIC with a strong informal economy
due to the measurement difficulties outlined above.
Comparison with use in HIC
In HIC, income is less likely to vary across seasons,
although some seasonal variation in incomes is also
likely in some occupations in HIC (e.g. tourism and
farming). Income in HIC is also less likely to come
from multiple sources for a single individual/house-
hold, be paid in kind with goods or services, or
come from the informal economy (although again
these issues cannot be completely excluded from
HIC). Official data on income (e.g. through taxes)
are less likely to be available in LMIC. Measurement
issues and, therefore, reliability concerns will differ
between HIC and LMIC.
The interpretation of income in capitalist societies is
generally related to access to material goods and ser-
vices. Under communist regimes, however, income
may allow certain privileges, not substantially altering
someone’s SEP. In these settings, social status and
access to goods of restricted availability can be con-
ferred using contacts, favours and goods exchange.
The interpretation of income is also likely to be
more complex in swiftly growing economies, such as
China and Vietnam, where income distributions are
changing rapidly,88 and in the mixed economies of
some transition countries.
Occupation
Theoretical basis
Although some aspects of the theoretical basis of
occupation-based SEP measures may be the same as
those in HIC,1,2 there will be differences in some set-
tings. In many LMIC, formal employment is rare and
casual labour and small home enterprises are more
common.89 The relationship of occupation with pres-
tige and income is therefore likely to be different that
in HIC.
Measurement
In addition to the aspects of measuring occupation
common to all settings,1,2,90 different methods for
classifying occupations in LMIC are needed.
Informal employment (including subsistence farming)
and domestic work are common.89 Various definitions
of informal employment exist; the most common def-
initions include the following aspects: (i) ease of
entry; (ii) reliance of indigenous resources; (iii)
family ownership of enterprises; (iv) small scale of
operation; (v) labour-intensive and adapted technol-
ogy; (vi) skill acquired outside the formal school sys-
tem; and (vii) unregulated and competitive markets.89
The term ‘informal employment’ is controversial to
those who claim that boundaries between formal
and informal employment are increasingly blurred.91
For example, short-term casual workers in a factory
or on a large farm may not meet many of the criteria
in the above definition.
DHS surveys include harmonized occupation-based
social class measures for many countries, which in-
clude subdivisions of types of agricultural activity;
categories are generally (with some country-specific
variations) classified as professional, technical
and managerial; clerical; sales or services; skilled
manual; unskilled manual; household domestic; agri-
cultural—own land; agricultural—family land; agri-
cultural—rented land; agricultural—other; or other.22
DHS surveys also frequently capture employer and
source of income, with categories such as self-
employed, earns cash; self-employed, does not earn
cash; works for others, earns cash; works for others,
does not earn cash; works for relative, earns cash and
works for relative, does not earn cash.22
Some investigators in Latin America proposed
and tested operational classifications of occupational
social class based on employment status, type of
occupation, income and number of employees92 or
participation in the labour market, ownership of the
means of production, qualification of the workforce
and income.93
The ISMF (see Education section for details) has
also developed harmonized occupation variables for
each of the 52 countries included in the project.79
The variables include whether or not an individual
is self-employed, how many subordinates they have
in their workplace and employment type based on
the 1968 categories of the International Labour
Office 1968: International Standard Classification of
Occupations.
Interpretation
In general, the interpretation of occupation-based
measures will be similar in LMIC and HIC.1,2
However, jobs involving exposure to hazardous sub-
stances or hard labour may be more common. Also,
prestige aspects of occupation may differ in settings
where there is little in the way of a formal economy.
The occupation of a household head is commonly used
as a measure of SEP of the whole household, although
individual measures of occupation are also possible.
Where child labour is prevalent, this may be theorized
to adversely affect health through preventing school
attendance,94 or through exposure to physically strenu-
ous or otherwise hazardous working conditions.95
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The interpretation of occupational measures for women
will depend on the societal norms for women’s
employment.
Strengths
The strengths of occupation-based measures will be
similar in both LMIC and HIC.1,2
Limitations
In addition to limitations common to all settings,1,2
the greater complexity of occupational life in many
LMIC compared with the majority of people in HIC
makes occupation difficult to measure in LMIC.
People may have multiple jobs, be reliant on casual/
temporary jobs or employment may be seasonal. In
some countries, many households rely on subsistence
farming or small home enterprises. The need to
differentiate small farmers to accurately identify
their social status and the difficulty of determining
if farmers are commercial, subsistence or managing
even less than subsistence has been recognized for
African countries.96 The application of simple occu-
pational classifications may then be quite difficult
and, without a careful interpretation, broad categor-
ization of occupation, such as ‘farmer’, may not be
the best indicator to measure social stratification.
Categorizations of occupations must be context
specific.
Comparison with use in HIC
LMIC governments often collect far fewer data on
their populations than HIC; this is true of occupation
where death certification and labour force surveys are
uncommon.
Rapid urbanization97 means that labour force par-
ticipation is likely to change with time in LMIC
more rapidly than in HIC.
The lack of social support and employment rights in
many settings may mean that ill health is more likely
to lead to unemployment in LMIC compared with in
HIC. In addition, child employment may be relevant
in some LMIC.95
Participatory wealth ranking
Theoretical basis
Participatory techniques such as participatory wealth
ranking (PWR) are widely used in health and devel-
opment programmes in the field, but relatively little
used in epidemiological research. The basic principle
of the approach is that community members rank the
wealth of households in their community. The precise
implementation can vary to incorporate a number of
stages such as focus group discussions and sorting
techniques, where participants use cards representing
households in their community to rank them in terms
of SEP or sort them into piles of poor, less poor or
richer.98 The method is based on the premise that
individuals within a community are best placed
to understand the social hierarchy of their own
community and that other survey-based measures
can be highly inefficient for data collection and ana-
lyses to solve problems and make programmatic
decisions.99
Measurement
PWR requires the participation of community mem-
bers, usually recruited opportunistically, assisted by
an external facilitator. As an example, steps in the
data collection process might include the following:
(i) recruit four to six participants; (ii) map and gen-
erate a list of households within a defined community
boundary; (iii) discuss meanings of wealth and pov-
erty in the community with participants; (iv) ask
participants to rank households from poorest to
wealthiest within each category; and (v) repeat the
process with different groups of community members
until an agreement is reached.100 Generally, the size
of the area to be considered in any given wealth rank-
ing process should be small enough for it to be likely
that a group of four to six participants can estimate
the wealth of each household—100 households may
be typical.98 Although each ranking procedure in a
given area can only provide a relative score for each
household in relation to others in the area, there has
been some work to show how over multiple processes,
data can be collected and used to help generate a
relative score that can be compared across areas.98
Interpretation
PWR is generally applied to measure SEP at the
household level. In contrast to other SEP measures,
community members generate the wealth distribution
in PWR. Thus, it is they who weight the relative im-
portance of different aspects of SEP in defining the
hierarchy. Through the data collection process, the
facilitator can both provide guidance as to the aspects
of SEP most important to a given study and gather
information about how the community members rank
these different aspects, thereby assisting with inter-
pretation of the final measure.
Strengths
Participatory methods incorporate the community’s
own perspective of SEP rather than an external stand-
ard. PWR is, therefore, capable of capturing locally
relevant concepts of social stratification, since com-
munity members themselves generate the rankings
and provide the information about why households
were ranked in a particular way. This feature of the
process may mean that participants can consider the
multiple aspects of SEP and how they interact with or
balance each other. It also enables insight into the
socio-economic processes being captured by the final
measure. Despite the potential for different partici-
pants to consider different aspects of SEP important,
in one study in South Africa a very high degree of cor-
relation was seen between the ranks given to house-
holds by three independent groups of participants.100
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Limitations
Researchers have reached varying conclusions about
the level of agreement between PWR rankings and
other SEP indicators, with some concluding strong
correlation101 and others concluding that the agree-
ment was weak;100 differences in methodology make
comparisons between the studies difficult.
Individual PWR processes can only be conducted in
relatively small, defined geographical areas within
which community members are well placed to rank
the SEP of their neighbours. As described above, there
has been some work to support the pooling of data
from across multiple rankings, and it is also possible
that PWR could be combined within cluster-sample
surveys.
The acceptability of the process of PWR has received
little attention in the literature, although it is possible
that the activities involved could be uncomfortable for
some participants. This may be particularly difficult in
some areas, where the concept of a homogeneous
community is far from the reality. Participatory
appraisal then has the problem of dealing with
groups affected by fundamental conflict, and faces
the challenge of ensuring that all categories within
the community are heard.102
The ranking process in PWR is complex and argu-
ably non-transparent. It can also be inefficient, since
the process by definition yields a rank for all house-
holds in a cluster—but this may not be an efficient
design for sample or case–control surveys.
Finally, because PWR is only based on external per-
ceptions, there may be a tendency for the process to
rank households higher that more visibly display their
wealth level to their neighbours or for visible assets
such as cars to have a particularly large influence on
ranking procedures.
Comparison of use with HIC
To our knowledge, PWR has not been used in HIC.
Subjective measures
Theoretical basis
‘Subjective’ measures of SEP are where the research
participants themselves are asked to rate their own
position in the socio-economic hierarchy, in contrast
to ‘objective’ measures where the researcher deter-
mines the individual or household’s SEP based on
data. For example, a subjective measure of income
would ask, ‘is your income sufficient to meet your
household’s needs?’ whereas an objective measure
could ask, ‘how much is your income each month?’
It has been argued that subjective measures may
‘more accurately capture subtle aspects of social
status’, i.e. they may encapsulate the net effect of a
variety of socio-economic factors that reinforce or
counteract each other.103 In addition, they allow the
research participants to direct the process of SEP
quantification, rather than imposing preconceived
notions and assumptions about the important
socio-economic processes for a given population.
Measurement
Various subjective SEP indicators are available. One
example is an Economic Ladder Question
(ELQ).104,105 A pictorial ladder is presented to resp-
ondents, with the bottom step representing the
‘most poor’ and the top step representing the ‘most
rich’. Respondents are asked which step they feel they
stand on. Other examples of subjective SEP indicators
include measures of perceived consumption
adequacy,106 and questions about whether income is
sufficient to meet the household’s needs.59 Respon-
dents are asked to rate, on a sliding scale, the
extent to which their household’s food, clothing,
housing, income, etc. meet their needs.
Interpretation
Subjective measures can be used to measure either
individual or household SEP. The exact interpretation
of the measures will vary depending on the type of
indicator used. Arguably, the social stratification pro-
cesses underlying subjective measures are unclear,
although several studies have provided insight into
the range of factors that affect an individual’s rating
of their SEP. Two separate studies have shown that
consumption expenditure is highly predictive of per-
ceived consumption adequacy, and that poverty rates
are similar using the objective and subjective consump-
tion data.106,107 These studies also demonstrated that a
wide range of other indicators tend to predict subject-
ive consumption adequacy, including household size,
educational levels of household members, employment
of household members, health of household members,
average community expenditure and region.
Subjective measures have been shown to be associa-
ted with a range of health outcomes in both HIC and
LMIC,108 independent of objective indicators.109,110
Strengths
SEP measures allow respondents to rank their own
overall socio-economic conditions based on various
factors that may reinforce or counteract each other.103
Limitations
A potentially important limitation is that we do not
know how well people are able to rank their own SEP
against that of others. Subjective measures require the
assumption that there is inter-person comparability of
question interpretation, i.e. a given question response
means the same thing to all respondents in terms of
SEP. The distribution of subjective measurement error
may be highly differential, with rich people tending to
make themselves lower and poor people tending to
make themselves higher. In addition to differential
measurement error, this can also result in the major-
ity of a study sample placing themselves in the middle
of the distribution and hence difficulty in assessing
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associations with any outcome. One study using data
from Malawi demonstrated that over 40% of the
households placed themselves on the bottom step of
an ELQ, despite wider discrimination by other SEP
measures.59 Another potential limitation of subjective
measures is that they can be manipulated by the re-
spondent. If individuals feel they could gain from re-
porting low SEP, it would be very easy for them to do
so and very difficult for the interviewer to verify.
Comparison with use in HIC
In Europe, different subjective methods of measur-
ing SEP were developed independently by various
groups.111–113 All of these studies use a minimum
income question designed to measure the smallest
income required to live ‘decently’ or ‘adequately’ or
to ‘get along’. However, the exact wording of the
minimum income question varies considerably in
different studies. Empirical studies have shown
that estimates of the subjective SEP position usually
rise systematically with the actual income of the
household/individual.114 However, subjective meas-
ures of SEP are not very widely used in HIC or
LMIC, although there are examples of subjective
measures of financial difficulties being used in epi-
demiological studies in LMIC.115,116
In HIC, there is some evidence that most people tend
to rank themselves in the middle of the distribution;117
in LMIC, this lumping of SEP scores may be more likely
to focus on the bottom end of the distribution.59
Region- and country-specific measurements
of SEP
Whereas many articles describing the measurement of
SEP in general, or in HIC, have focused on global
measurements, there are some measurements that
are unique or more commonly used in some countries
or regions. The Indian caste system is perhaps the
best known and most characterized region-specific
SEP measure. It is a social stratification system of
groups called Jatis (self-governing, closed commu-
nities), which are hereditary and cannot be changed
across an individual’s life course. There are a large
number of Jatis, which have been grouped into four
broad categories (varnas): Brahmins (priests),
Kshatriyas (warriors), Vaishyas (traders and mer-
chants) and Shudras (menial jobs).118 Those outside
the caste system are referred to as Harijans, previously
called ‘untouchables’, and have the lowest social
standing. A further way of categorizing the castes,
which is now used within India to direct certain poli-
cies, is into Scheduled Castes, Scheduled Tribes, Other
Backward Classes (all disadvantaged groups) and
General Castes (non-disadvantaged castes).119
Caste remains an important line of social division in
India, although modern governments have attempted
to redress this through a system of Reservations (posi-
tive discrimination), whereby a certain percentage of
places in higher education, public sector jobs and
political positions are reserved for Scheduled Castes,
Scheduled Tribes and Other Backward Classes.120,121
There are caste-based health inequalities in India,
although there is some evidence that these are largely
explained by socio-economic differences (measured by
an asset index)122 and that caste neither modifies nor
fully explains adult educational differences in child
mortality.123
Caste systems are evident across the Indian subcon-
tinent (e.g. in Pakistan, Bangladesh, Nepal and Sri
Lanka), in Asia (particularly Japan and Korea), in
many African countries (such as Nigeria, Cameroon
and Senegal), in Arab countries (such as Yemen)
and also in South America, where the term ‘caste’
originated.124,125
In the Soviet Union, an important determinant of SEP
was membership of the nomenklatura or bureaucratic
class. The state monopoly of trade enabled scarce
goods to be reserved for allocation to such favoured per-
sons.126 Other examples of measures of particular im-
portance in specific regions/countries would include
particular groups who suffer from marginalization,
such as the Roma across Europe127 or Black people
under Apartheid in South Africa.128
Conclusions
We have discussed key measures of SEP that might be
deployed in LMIC, identifying where these have par-
ticular methods or considerations that differ from
those in HIC. In both HIC and LMIC, SEP can operate
at multiple levels: individual, household, community
and even wider. In this article, we have focused on
individual and household measures. In all studies, it
is pertinent to think about which level(s) are most
appropriate. In many studies, it will be relevant to
consider multiple SEP indicators, since they can
have independent influences on health and since
this can improve the control for socio-economic con-
founding if this is the goal of the analysis.
Some other issues are of particular relevance to
LMIC. A key issue is data availability due to the lack
of centrally collected data in many settings. SEP meas-
ures must generally therefore be included in primary
data collection for epidemiological studies rather than
obtained from government sources. The casual, sea-
sonal and volatile nature of economic activity is an-
other particularly stark difference, which will have
consequences for research in many LMIC. Despite
this, it is important to note that many upper
middle-income countries now have economies very
similar to HIC and will be able to use similar measures
of SEP. Cohort effects may be particularly important
for many SEP measures in LMIC given that develop-
ment and urbanization are resulting in rapid changes
to the socio-economic structures in many settings.
Other important considerations for measuring SEP in
LMIC include how to capture the SEP of those living
in slums and other temporary accommodation, strong
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regional and urban–rural differences and how migra-
tion between such accommodation and regions might
influence assessment of SEP in one area at one point
in time. For example, if education is assessed in an
urban area but there is no information in the study
regarding whether most of the participant’s childhood
was spent in that urban area or in a rural area, lower
educational attainment may reflect a wide range of
characteristics related to being brought up in a rural
area (including potentially lower levels of dietary
energy intake in infancy and childhood) over and
above any measure of SEP.
We have attempted to review the literature
(although this article is not intended to be fully com-
prehensive) on the available methods of SEP measure-
ment in LMIC, but we acknowledge that our article
has focused primarily on English-language literature.
The aim of this article is not to suggest that one
method of assessing SEP in LMIC is better than an-
other, but rather to provide epidemiologists with the
necessary information to determine what might be the
most suitable measurement, or the strengths and limi-
tations of a range of measures, for their research ques-
tions in the setting where their study will be
conducted and considering the available resources.
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KEY MESSAGE
 The strengths and limitations of SEP measures differ between high- and low-/middle-income countries.
 We describe the measures of SEP used in LMIC, describing each in terms of its theoretical basis,
interpretation, measurement, strengths and limitations.
References
1 Galobardes B, Shaw M, Lawlor DA, Lynch JW, Davey
Smith G. Indicators of socioeconomic position (part 1).
J Epidemiol Community Health 2006;60:7–12.
2 Galobardes B, Shaw M, Lawlor DA, Lynch JW,
Davey Smith G. Indicators of socioeconomic position (part
2). J Epidemiol Community Health 2006;60:95–101.
3 Bartley M. Health Inequality: An Introduction to Theories,
Concepts and Methods. Cambridge: Polity Press, 2004.
4 Krieger N, Williams D, Moss N. Measuring social class in
US public health research: concepts, methodologies, and
guidelines. Annu Rev Public Health 1997;18:341–78.
5 Krieger N. A glossary for social epidemiology. J Epidemiol
Community Health 2001;55:693–700.
6 Lynch J, Kaplan G. Socioeconomic position. In:
Berkman LF, Kawachi I (eds). Social Epidemiology. New
York: Oxford University Press, 2000, pp. 13–35.
7 Liberatos P, Link BG, Kelsey JL. The measurement of social
class in epidemiology. Epidemiol Rev 1988;10:87–121.
8 Villerme LR. De la mortalite´ dans divers quartiers de la ville
de Paris translation [On the mortality in different areas of
Paris]. Annales d’hygiene publique 1830;3:294–341.
9 Victora CG, Barros FC, Vaughan JP. Epidemiologia da
desigualdade: um estudo longitudinal de 6.000 crianc¸as
Brasileiras translation [Epidemiology of inequality: a longitudi-
nal study of 6000 Brazilian children]. Sao Paulo, Brazil:
Hucitec, 1988.
10 Almeida-Filho N, Kawachi I, Pellegrini-Filho AP,
Dachs JN. Research on health inequalities in
Latin America and the Caribbean: bibliometric analysis
(1971–2000) and descriptive content analysis
(1971–1995). Am J Public Health 2003;93:2037–43.
11 The World Bank. How We Classify Countries. http://data.
worldbank.org/about/country-classifications (29 February
2012, date last accessed).
12 Victora CG, Vaughan JP, Barros FC, Silva AC, Tomasi E.
Explaining trends in inequities: evidence from Brazilian
hild health studies. Lancet 2000;356:1093–98.
13 Gwatkin D, Rutstein S, Johnson K, Suliman E,
Wagstaff A, Amouzou A. Socio-Economic Differences in
Health, Nutrition and Population in Developing Countries: An
Overview. Washington DC, USA: The World Bank, 2007.
14 Fenn B, Kirkwood BR, Popatia Z, Bradley DJ. Inequities
in neonatal survival interventions: evidence from national
surveys. Arch Dis Child 2007;92:361–66.
15 Chowdhury ME, Ronsmans C, Killewo J et al. Equity in
use of home-based or facility-based skilled obstetric care
in rural Bangladesh: an observational study. Lancet 2006;
367:327–32.
16 Onwujekwe O. Inequities in healthcare seeking in the
treatment of communicable endemic diseases in
Southeast Nigeria. Soc Sci Med 2005;61:455–63.
17 Commission for the Social Determinants of Health.
Closing the Gap in a Generation: Health Equity through
Action on the Social Determinants of Health. Final Report of
SOCIO-ECONOMIC MEASURES IN LOW- AND MIDDLE-INCOME COUNTRIES 883
the Commission on Social Determinants of Health. Geneva:
World Health Organization, 2008.
18 Hargreaves JR, Glynn JR. Educational attainment and
HIV-1 infection in developing countries: a systematic
review. Trop Med Int Health 2002;7:489–98.
19 Chandola T, Clarke P, Morris JN, Blane D. Pathways
between education and health: a causal modelling
approach. J R Stat Soc Ser A 2006;169:337–59.
20 Rutstein SO, Johnson K. DHS Comparative Reports 6: The
DHS Wealth Index. Calverton, MD: ORC Macro, 2004.
21 Barros AJD, Victora CG. A nationwide wealth score based
on the 2000 Brazilian demographic census. Rev Saude
Publica 2005;39:523–29.
22 MEASURE DHS. Demographic and Health Surveys. http://
www.measuredhs.com/ (29 February 2012, date last
accessed).
23 Filmer D, Pritchett LH. Estimating wealth effects without
expenditure data – or tears: an application to educational
enrolments in states of India. Demography 2001;38:
115–32.
24 Subramanian SV, Nandy S, Irving M, Gordon D, Davey
Smith G. Role of socioeconomic markers and state
prohibition policy in predicting alcohol consumption
among men and women in India: a multilevel statistical
analysis. Bull World Health Organ 2005;83:829–36.
25 Living Standards Measurement Study. http://go.world
bank.org/IPLXWMCNJ0 (23 April 2008, date last accessed).
26 Stifel D, Christiaensen L. Tracking poverty over time in
the absence of comparable consumption data. World Bank
Econ Rev 2007;21:317–41.
27 Bartholomew DJ, Steele F, Moustaki I, Galbraith JI.
Principal components analysis. In: The Analysis and
Interpretation of Multivariate Data for Social Scientists. Boa
Raton, London, New York, Washington DC: Chapman &
Hall/CRC, 2002, pp. 115–42.
28 Vyas S, Kumaranayake L. Constructing socio-economic
status indices: how to use principal components analysis.
Health Policy Plan 2006;21:459–68.
29 Howe LD, Hargreaves JR, Huttly SRA. Issues in the con-
struction of wealth indices for the measurement of
socio-economic position in low-income countries. Emerg
Themes Epidemiol 2008;5:3.
30 McKenzie DJ. Measuring inequality with asset indicators.
J Popul Econ 2005;18:229–60.
31 Falkingham J, Namazie C. Measuring Health and Poverty: A
Review of Approaches to Identifying the Poor. London, UK:
DFID Health Systems Resource Centre, 2002.
32 Kolenikov S, Angeles G. Socioeconomic status measure-
ment with discrete proxy variables: is principal compo-
nent analysis a reliable answer? Rev Income Wealth 2009;
55:128–65.
33 Howe LD, Hargreaves JR, Gabrysch S, Huttly SR. Is the
wealth index a proxy for consumption expenditure? A
systematic review. J Epidemiol Community Health 2009;
63:871–77.
34 Wall M, Johnston D. Counting heads or counting televi-
sions: can asset-based measures of welfare assist policy-
makers in Russia? J Hum Dev 2008;9:131–47.
35 Wagstaff A, Watanbe N. What difference does the choice
of SES make in health inequality measurement? Health
Econ 2003;12:885–90.
36 Mushi AK, Schellenberg J, Mponda H, Lengeler C.
Targeted subsidy for malaria control with treated nets
using a discount voucher system in Tanzania. Health
Policy Plan 2003;18:163–71.
37 Schellenberg JA, Victora CG, Mushi A et al. Inequities
among the very poor: health care for children in rural
southern Tanzania. Lancet 2003;361:561–66.
38 Sahn D, Stifel D. Exploring alternative measures of wel-
fare in the absence of expenditure data. Rev Income Wealth
2003;49:463–89.
39 Noor AM, Amin AA, Akhwale WS, Snow RW. Increasing
coverage and decreasing inequity in insecticide-treated
bed net use among rural Kenyan children. PLoS Med
2007;4:1341–48.
40 Polack S, Kuper H, Mathenge W, Fletcher A, Foster A.
Cataract visual impairment and quality of life in a
Kenyan population. Br J Ophthalmol 2007;91:927–32.
41 Bishai D, Kc SK, Waters H et al. The impact of vitamin A
supplementation on mortality inequalities among chil-
dren in Nepal. Health Policy Plan 2005;20:60–66.
42 Friedman JF, Kanzaria HK, Acosta LP et al. Relationship
between Schistosoma japonicum and nutritional status
among children and young adults in Leyte, The
Philippines. Am J Trop Med Hyg 2005;72:527–33.
43 Masanja H, Schellenberg JA, Mshinda HM et al. Vitamin
A supplementation in Tanzania: the impact of a change
in programmatic delivery strategy on coverage. BMC
Health Serv Res 2006;6:142.
44 Montgomery MR, Hewett PC. Urban poverty and health
in developing countries: household and neighborhood
effects. Demography 2005;42:397–425.
45 Gakidou E, Oza S, Fuertes CV et al. Improving child sur-
vival through environmental and nutritional interven-
tions: the importance of targeting interventions toward
the poor. JAMA 2007;298:1876–87.
46 Garenne M, Hohmann-Garenne S. A wealth index to
screen high-risk families: application to Morocco.
J Health Popul Nutr 2003;21:235–42.
47 Van de Poel E, O’Donnell O, Van Doorslaer E. Are urban
children really healthier? Evidence from 47 developing
countries. Soc Sci Med 2007;65:1986–2003.
48 Brooker S, Clarke S, Njagi JK et al. Spatial clustering
of malaria and associated risk factors during an epidemic
in a highland area of western Kenya. Trop Med Int Health
2004;9:757–66.
49 Shapiro AE, Tukahebwa EM, Kasten J et al. Epidemiology
of helminth infections and their relationship to clinical
malaria in southwest Uganda. Trans R Soc Trop Med Hyg
2005;99:18–24.
50 Onwujekwe O, Hanson K, Fox-Rushby J. Inequalities in
purchase of mosquito nets and willingness to pay for
insecticide-treated nets in Nigeria: challenges for malaria
control interventions. Malaria J 2004;3:6.
51 Onwujekwe O, Uzochukwu B, Shu E, Ibeh C, Okonkwo P.
Is combination therapy for malaria based on user-fees
worthwhile and equitable to consumers? Assessment of
costs and willingness to pay in Southeast Nigeria. Acta
Trop 2004;91:101–15.
52 Onwujekwe O, Ojukwu J, Uzochukwu B, Dike N,
Ikeme A, Shu E. Where do people from different socio-
economic groups receive diagnosis and treatment for pre-
sumptive malaria, in south-eastern Nigeria? Ann Trop Med
Parasitol 2005;99:473–81.
53 Onwujekwe O, Malik EF, Mustafa SH, Mnzavaa A. Do mal-
aria preventive interventions reach the poor? Socioeconomic
inequities in expenditure on and use of mosquito control
tools in Sudan. Health Policy Plan 2006;21:10–16.
54 Onwujekwe O, Ojukwu J, Shu E, Uzochukwu B.
Inequities in valuation of benefits, choice of drugs, and
884 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY
mode of payment for malaria treatment services provided
by community health workers in Nigeria. Am J Trop Med
Hyg 2007;77:16–21.
55 Liverpool LSO, Winter-Nelson A. Asset versus Consumption
Poverty and Poverty Dynamics in the Presence of Multiple
Equilibria in Rural Ethiopia. Washington DC, USA:
International Food Policy Research Institute, 2010.
56 Onwujekwe O, Hanson K, Fox-Rushby J. Some indicators
of socio-economic status may not be reliable and use of
indices with these data could worsen equity. Health Econ
2006;15:639–44.
57 Zeller M, Sharma M, Henry C, Lapenu C. An Operational
Tool for Evaluating Poverty Outreach of Development Policies
and Projects. Washington, DC: Food Consumption and
Nutrition Division, International Food Policy Research
Institute, 2001.
58 Rutstein SO. The DHS Wealth Index: Approaches for Rural and
Urban Areas. Calverton, Maryland, USA: Demographic and
Health Research, United States Agency for International
Development, 2008.
59 Howe LD, Hargreaves JR, Ploubidis GB, De Stavola BL,
Huttly SR. Subjective measures of socio-economic pos-
ition and the wealth index: a comparative analysis.
Health Policy Plan 2011;26:223–32.
60 Houweling TAJ, Kunst AE, Mackenbach JP. Measuring
health inequality among children in developing countries:
does the choice of indicator of economic status matter?
Int J Equity Health 2003;2:8–19.
61 Dedman DJ, Gunnell D, Davey Smith G, Frankel S.
Childhood housing conditions and later mortality in the
Boyd Orr cohort. J Epidemiol Community Health 2001;55:
10–15.
62 Guio A-C. What can be learned from deprivation indica-
tors in Europe? Indicator Subgroup of the Social Protection
Committee, February 10, 2009. Luxembourg: Eurostat
Methodological Working Papers, 2009.
63 Boelhouwer J. Wellbeing in the Netherlands: the SCP life
situation index since 1974. PhD Thesis. Utrechtse School
voor Bestuurs- en Organisatiewetenschap Proefschriften.
The Hague, the Netherlands: The Netherlands Institute
for Social Research SCP, 2010.
64 Boelhouwer J, Stoop I. Measuring well-being in the
Netherlands: the SCP index from 1974 to 1997. Soc Indic
Res 1999;48:51–75.
65 Friedman M. A Theory of the Consumption Function.
Princeton, NJ: Princeton University Press, 1957.
66 Dolling M, Herbert R, Skipper H. Early Estimates of
Consumer Spending. London: Office for National Statistics,
2005.
67 Eurostat. Household consumption expenditure: 28-1-2011.
European Commission: 28-6-2011. http://epp.eurostat.ec.
europa.eu/statistics_explained/index.php/Household_con-
sumption_expenditure (29 February 2012, date last
accessed).
68 Casley DJ, Lury DA. Data Collection in Developing Countries.
Oxford: Oxford University Press, 1987.
69 Deaton A, Zaidi S. Guidelines for Constructing Consumption
Aggregates for Welfare Analysis. Washington DC: World
Bank, 1999.
70 Morris SS, Carletto C, Hoddinott J, Christiaensen LJM.
Validity of rapid estimates of household wealth and
income for health surveys in rural Africa. J Epidemiol
Community Health 2000;54:381–87.
71 Deaton A. Counting the world’s poor: problems and pos-
sible solutions. World Bank Res Obs 2001;16:125–47.
72 Beegle K, De Weerdt J, Gibson J. Methods of Household Consu-
mption Measurement through Surveys: Experimental Results from
Tanzania. Washington DC, USA: The World Bank, 2010.
73 Atkinson AB, Gomulka J, Stern NH. Spending on alcohol:
evidence from the Family Expenditure Survey 1970–1983.
Econom J 1990;100:808–27.
74 Powles J, Hage B, Cosgrove M. Health-related expend-
iture patterns in selected migrant groups: data from the
Australian Household Expenditure Survey, 1984.
Community Health Stud 1990;14:1–7.
75 Deeming C. Food and nutrition security at risk in later
life: evidence from the United Kingdom Expenditure &
Food Survey. J Soc Policy 2011;40:471–92.
76 Buchmann C, Hannum E. Education and stratification in
developing countries: a review of theories and research.
Annu Rev Sociol 2001;27:77–102.
77 Barro RJ, Lee JW. International measures of schooling
years and schooling quality. Am Econ Rev 1996;86:218–23.
78 UNESCO Institute for Statistics. International Literacy
Statistics: A Review of Concepts, Methodology and Current
Data. Montreal, Canada: UNESCO, 2008.
79 Ganzeboom HBG, Treiman DJ, Stephenson E. The
International Stratification and Mobility File, 2009. http://
home.fsw.vu.nl/hbg.ganzeboom/ismf/ (27 June 2011,
date last accessed).
80 Bobak M, Hertzman C, Skodova Z, Marmot M. Own
education, current conditions, parental material circum-
stances, and risk of myocardial infarction in a former com-
munist country. J Epidemiol Community Health 2000;54:
91–96.
81 Gakidou E, Cowling K, Lozano R, Murray CJ. Increased
educational attainment and its effect on child mortality
in 175 countries between 1970 and 2009: a systematic
analysis. Lancet 2010;376:959–74.
82 Martorell R, Horta BL, Adair LS et al. Weight gain in the
first two years of life is an important predictor of school-
ing outcomes in pooled analyses from five birth cohorts
from low- and middle-income countries. J Nutr 2010;140:
348–54.
83 Lucas AM. Malaria eradication and educational attain-
ment: evidence from Paraguay and Sri Lanka. Am Econ
J Appl Econ 2010;2:46–71.
84 The Canberra Group. Canberra Group on Household Income
Statistics. 2nd edn. Geneva: United Nations Economic
Commission for Europe, 2011.
85 Fisher M, Reimer JJ, Carr ER. Who Should be Interviewed in
Surveys of Household Income? Washington DC, USA:
International Food Policy Research Institute, 2010.
86 Russell S. The economic burden of illness for households
in developing countries: a review of studies focusing on
malaria, tuberculosis, and human immunodeficiency
virus/acquired immunodeficiency syndrome. Am J Trop
Med Hyg 2004;71:147–55.
87 Pryer J. The impact of adult ill-health on household
income and nutrition in Khulna, Bangladesh. Environ
Urban 1993;5:35–49.
88 Yang DT. Urban-biased policies and rising income in-
equality in China. Am Econ Rev 1999;89:306–10.
89 International Labor Organization. Women and Men in the
Informal Economy: A Statistical Picture. Geneva:
International Labor Organization, 2002.
90 Ganzeboom HBG, Treiman DJ. Internationally compar-
able measures of occupational status for the 1988
International Standard Classification of Occupations. Soc
Sci Res 1996;25:201–39.
SOCIO-ECONOMIC MEASURES IN LOW- AND MIDDLE-INCOME COUNTRIES 885
91 Devey R, Skinner C, Valodia I. Informal Economy
Employment Data in South Africa: A Critical Analysis. Cape
Town, South Africa: Development Policy Research Unit,
School of Economics, University of Cape Town, 2011.
92 Barros MBA. A utilizac¸a˜o do conceito de classe social
nos estudos dos perfis epidemiolo´gicos: uma translation
[The use of the concept of social class in epidemiological
studies]. Rev Saude Publica 1986;20:269–73.
93 Bronfman M, Tuira´n R. La desigualdad ante la muerte:
clases sociales y desigualdad en la nin˜ez translate
[Inequality before death: social class and inequality in
childhood]. Cuad Med Soc 1984;29/30:53–75.
94 Allais FB, Hagemann F. Child Labour and Education:
Evidence from SIMPOC Surveys. Geneva: International
Labor Organization, 2008.
95 Diallo Y, Hagemann F, Etienne A, Gurbuzer Y,
Mehran F. Global Child Labour Developments: Measuring
Trends from 2004 to 2008. Geneva: International Labor
Organization, 2010.
96 Oya C. The empirical investigation of rural class forma-
tion: methodological issues in a study of large- and
mid-scale farmers in Sengal. Hist Mater 2004;12:289–326.
97 United Nations. World Urbanization Prospects: The 2009
Revision. New York: United Nations, 2010.
98 Hargreaves JR, Morison LA, Gear JSS et al. ‘‘Hearing the
voices of the poor’’: assigning poverty lines on the basis
of local perceptions of poverty. A quantitative analysis of
qualitative data from participatory wealth ranking in
rural South Africa. World Dev 2007;35:212–29.
99 Chambers R. Poverty and livelihoods: whose reality
counts? Environ Urban 1995;7:173–204.
100 Hargreaves JR, Morison LA, Gear JSS et al. Assessing
household wealth in health studies in developing coun-
tries: a comparison of participatory wealth ranking and
survey techniques from rural South Africa. Emerg Themes
Epidemiol 2007;4:4.
101 Adams AM, Evans TG, Mohammed R, Farnsworth J.
Socioeconomic stratification by wealth ranking: is it
valid? World Dev 1997;25:1165–72.
102 Laderchi CR, Saith R, Stewart F. Does it matter that we
don’t agree on the definition of poverty? A comparison
of four approaches. Oxford Dev Stud 2003;31:243–74.
103 Operario D, Adler NE, Williams DR. Subjective social
status: reliability and predictive utility for global
health. Psychol Health 2004;19:237–46.
104 Ravallion M, Lokshin M. Subjective economic welfare.
World Bank Policy Research Paper 2106. Washington, DC:
The World Bank, 1999.
105 Ravallion M, Lokshin M. Identifying welfare effects from
subjective questions. Policy Research Working Paper 2301.
Washington DC, USA: The World Bank, 2000.
106 Pradhan M, Ravallion M. Measuring poverty using quali-
tative perceptions of consumption adequacy. Rev Econ
Stat 2000;82:462–71.
107 Lokshin M, Umapathi N, Paternostro S. Robustness of
subjective welfare analysis in a poor developing country:
Madagascar 2001. J Dev Stud 2006;42:559–91.
108 MacArthur CT, MacArthur JD. The MacArthur Scale of
Subjective Social Status. http://www.macses.ucsf.edu/
Research/Psychosocial/subjective.php. (29 February
2012, date last accessed) 2007.
109 Adler NE, Epel E, Castellazzo G, Ickovics J. Relationship
of subjective and objective social status with
psychological and physical health: preliminary data in
healthy white women. Health Psychol 2000;19:586–92.
110 Ostrove JM, Adler NE, Kupperman M, Washington AE.
Objective and subjective assessments of socioeconomic
status and their relationship to self-rated health in an
ethnically diverse sample of pregnant women. Health
Psychol 2000;19:613–18.
111 Hagenaars A. The Perceptions of Poverty. Amsterdam:
Elsevier Science Publishers, 1986.
112 Danziger S, van der Gaag J, Taussig MK, Smolensky E.
The direct measure of welfare levels: how much does it
cost to make ends meet? Rev Econ Stat 1984;6:500–05.
113 Deleeck H, van den Bosch K. Poverty and adequacy of
social security in Europe: a comparative analysis. J Eur
Soc Policy 1992;2:107–20.
114 Citro CF, Michael RT. Measuring Poverty: A New Approach.
Washington DC: National Academies Press, 1995.
115 Rogers I, Emmett P, Baker D, Golding J. Financial diffi-
culties, smoking habits, composition of the diet and
birthweight in a population of pregnant women in the
South West of England. ALSPAC Study Team. Avon
Longitudinal Study of Pregnancy and Childhood. Eur J
Clin Nutr 1998;52:251–60.
116 Frojd S, Marttunen M, Pelkonen M, von der PB,
Kaltiala-Heino R. Perceived financial difficulties and
maladjustment outcomes in adolescence. Eur J Public
Health 2006;16:542–48.
117 Ferna´ndez A, Alonso RM, Quer A et al. El autoposicio-
namiento social como indicador de posicio´n socioecono´-
mica [Self-rated social position as an indicator of socio-
economic position]. Gac Sanit 2000;14:218–25.
118 Deshpande A. Caste at birth? Redefining disparity in
India. Rev Dev Econ 2001;5:130–44.
119 Pai Pandandiker VA. Definition of the terms scheduled
castes and scheduled tribes: a crisis of ambivalence. The
Politics of Backwardness: Reservation Policy in India. New
Delhi: Konark, 1997, pp. 88–107.
120 Pande R. Can mandated political representation increase
policy influence for disadvantaged minorities? Theory
and evidence from India. Am Econ Rev 2003;93:1132–51.
121 Borooah VK, Dubey A, Iyer S. The effectiveness of jobs
reservation: caste, religion and economic status in India.
Dev Change 2007;38:423–45.
122 Subramanian SV, vey Smith G, Subramanyam M.
Indigenous health and socioeconomic status in India.
PLoS Med 2006;3:1794–1804.
123 Singh-Manoux A, Dugravot A, Davey SG,
Subramanyam M, Subramanian SV. Adult education
and child mortality in India: the influence of caste,
household wealth, and urbanization. Epidemiology 2008;
19:294–301.
124 Tuden A, Plotnicov L. Social Stratification in Africa.
California: The Free Press, 1970.
125 Tamari T. The development of caste systems in West
Africa. J Afr Hist 1991;32:221–50.
126 Connor WD. Socialism, Politics and Equality: Hierarchy and
Change in Eastern Europe and the USSR. New York:
Columbia University Press, 1979.
127 Hajioff S, McKee M. The health of the Roma people: a
review of the published literature. J Epidemiol Community
Health 2000;54:864–69.
128 Andersson N, Marks S. Apartheid and health in the
1980s. Soc Sci Med 1988;27:667–81.
886 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY
